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Discovery of direct inhibitors of Keap1–Nrf2 protein–protein interaction as potential
therapeutic and preventive agents
Dhulﬁqar Ali Abeda, Melanie Goldsteina, Haifa Albanyana, Huijuan Jina,
Longqin Hua,b
aDepartment of Medicinal Chemistry, Ernest Mario School of Pharmacy, Rutgers,
The State University of New Jersey, Piscataway 08854, USA
bSchool of Pharmaceutical Sciences, Shanxi Medical University, Taiyuan 030001, ChinaThe Keap1–Nrf2–ARE pathway is an important antioxidant defense mechanism that protects cells from oxidative stress. Non-covalent direct inhibition of
the Keap1–Nrf2 protein–protein interaction (PPI) has become an important approach to upregulate the expression of ARE-controlled cytoprotective
oxidative stress response enzymes in the development of therapeutic and preventive agents for a number of diseases and conditions.
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Current developments in pharmacological therapeutics for chronic constipation
Chunhuan Jiang, Qinglong Xu, Xiaoan Wen, Hongbin Sun
State Key Laboratory of Natural Medicines and Jiangsu Key Laboratory of Drug Discovery for
Metabolic Disease, China Pharmaceutical University, Nanjing 210009, ChinaChronic constipation is a common gastrointestinal disease severely affecting the patient's quality
of life. Herein, we give a comprehensive review on the pharmacological therapeutics for the
treatment of chronic constipation, with the purpose of reﬂecting the drug development trends in this ﬁeld.
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The antiviral and antimicrobial activities of licorice, a widely-used Chinese herb
Liqiang Wang, Rui Yang, Bochuan Yuan, Ying Liu, Chunsheng Liu
School of Chinese Pharmacy, Beijing University of Chinese Medicine,
Beijing 100102, ChinaLicorice is a common herb which has been used in traditional Chinese medicine for centuries.
This paper provides a summary of the antiviral and antimicrobial activities of licorice.
The active components and the possible mechanisms for these activities are summarized in detail.
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Development of a C3c-based ELISA method for the determination of
anti-complementary potency of Bupleurum polysaccharides
Mulu Wua, Hong Lia, Yunyi Zhanga, Daofeng Chenb
aDepartment of Pharmacology, School of Pharmacy, Fudan University,
Shanghai 201203, China
bDepartment of Pharmacognosy, School of Pharmacy, Fudan University,
Shanghai 201203, ChinaA C3c-based ELISA assay was developed and validated in this study to determine the
inhibitory effect of anti-complementary compounds against the classical pathway and lectin
pathway. This assay can compensate for the shortcomings the hemolytic assay and it has the
potential to be applied to high throughput screening.Acta Pharmaceutica Sinica B, 5 (2015) 323
Neocryptotanshinone inhibits lipopolysaccharide-induced inﬂammation in
RAW264.7 macrophages by suppression of NF-κB and iNOS signaling pathways
Chuanhong Wu, Wenwen Zhao, Xuenong Zhang, Xiuping Chen
State Key Laboratory of Quality Research in Chinese Medicine, Institute of Chinese
Medical Sciences, University of Macau, Macau, ChinaNeocryptotanshinone (NCTS) is a natural product isolated from traditional Chinese herb
Salvia miltiorrhiza Bunge. Its anti-inﬂammatory effects in lipopolysaccharide (LPS)-stimulated
mouse macrophage (RAW264.7) cells were investigated by suppression of NF-κB and
iNOS signaling pathways.Acta Pharmaceutica Sinica B, 5 (2015) 330
DMH1 (4-[6-(4-isopropoxyphenyl)pyrazolo[1,5-a]pyrimidin-3-yl]quinoline)
inhibits chemotherapeutic drug-induced autophagy
Yue Sheng, Bo Sun, Xin Xie, Na Li, Deli Dong
The State-Province Key Laboratories of Biomedicine-Pharmaceutics of China,
Key Laboratory of Cardiovascular Research, Ministry of Education, Department
of Pharmacology, Harbin Medical University, Harbin 150086, ChinaDMH1 inhibits chemotherapeutic drug-induced autophagy response. The enhancement of
chemotherapeutic drug efﬁcacy by DMH1 is dependent on the cell sensitivity to the drugs,
not the autophagy inhibition action.
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Benzimidazole derivatives: search for GI-friendly anti-inﬂammatory analgesic agents
Monika Gabaa,b, Punam Gabaa, Deepika Uppala, Neelima Dhingrac,
Malkeet Singh Bahiad, Om Silakarid, Chander Mohane
aDepartment of Pharmaceutical Sciences, ASBASJSM College of Pharmacy,
Bela, Ropar, Punjab, India
bResearch Scholar, Punjab Technical University, Kapurthala, Punjab, India
cUniversity Institute of Pharmaceutical Sciences, Panjab University,
Chandigarh, India
dDepartment of Pharmaceutical Sciences and Drug Research, Punjabi University, Patiala, India
eRayat-Bahra Institute of Pharmacy, Hoshiarpur, Afﬁliated to Punjab Technical University, Kapurthala, Punjab, IndiaThis paper describes the synthesis and biological evaluation of N-1-(phenylsulfonyl)-2-methylamino-substituted-1H-benzimidazole derivatives as anti-
inﬂammatory analgesic agents with lower gastrointestinal (GI) toxicity. Studies in vitro and in vivo demonstrated that the antioxidant activity of the test
compounds decreased GI toxicity.
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Synthesis, potential anticonvulsant and antidepressant effects of 2-(5-methyl-2,
3-dioxoindolin-1-yl)acetamide derivatives
Xinghua Zhena, Zhou Penga, Shuilian Zhaoa, Yan Hana, Qinghao Jinb, Liping Guana
aFood and Pharmacy College, Zhejiang Ocean University and Zhejiang
Provincial Engineering Technology Research Center of Marine Biomedical
Products, Zhoushan 316022, China
bHailisheng Pharmaceutical Co., Lid., Zhoushan 316021, ChinaA new series of 2-(5-methyl-2,3-dioxoindolin-1-yl)acetamide derivatives were synthesized and evaluated for their anticonvulsive activity and
antidepressant activity. Compounds 4a, 4f and 4p displayed the highest anticonvulsive activity while compounds 4l, 4m, 4p and 4q were found to have
most potent antidepressant-like activity.Acta Pharmaceutica Sinica B, 5 (2015) 350
4-Hydroxybenzyl-substituted amino acid derivatives from Gastrodia elata
Qinglan Guo, Yanan Wang, Sheng Lin, Chenggen Zhu, Minghua Chen, Zhibo Jiang,
Chengbo Xu, Dan Zhang, Huailing Wei, Jiangong Shi
State Key Laboratory of Bioactive Substance and Function of Natural Medicines,
Institute of Materia Medica, Chinese Academy of Medical Sciences and
Peking Union Medical College, Beijing 100050, ChinaSeven new 4-hydroxybenzyl-substituted amino acid derivatives, together with 11 known
compounds, were isolated from an aqueous extract of the rhizomes of Gastrodia elata.
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Morphological and microscopic characterization of ﬁve commonly-used testacean traditional Chinese medicines
Ying Xu, Wei Song, Ping Zhou, Ping Li, Huijun Li
State Key Laboratory of Natural Medicines, China Pharmaceutical University,
Nanjing 210009, ChinaTestacean traditional Chinese medicine, derived from the outer shell of sea or freshwater
mollusks, is a special and important category of Chinese medicinal materials. A comparative
identiﬁcation study was performed on ﬁve commonly-used testacean drugs, including
Haliotidis Concha, Arcae Concha, Meretricis Concha, Ostreae Concha and Margaritifera
Concha (Shijueming, Walengzi, Geqiao, Muli and Zhenzhumu in Chinese, respectively).
Typical morphological photographs of the crude drugs were acquired, and the key microscopic
characteristics of the derived powders under normal light microscope and polarized light
microscope were summarized.
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Longqin Hu
The Keap1–Nrf2–ARE pathway is an important antioxidant defense mechanism that protects cells from oxidative stress. The homodimeric Keap1 protein
functions as a redox sensor for environmental stress conditions and serves as a negative regulator of the transcription factor Nrf2 and ARE-controlled
cytoprotective proteins. Under basal conditions, Nrf2 is bound to Keap1 and targeted for ubiquitination and proteasomal degradation by Cul3–E3–ligase.
The rapid turnover of Nrf2 limits the expression of ARE-controlled cytoprotective genes. The binding of the two Nrf2 motifs, ETGE and DLG, to the Kelch
domains of dimeric Keap1 is required for the ubiquitination of Nrf2 that leads to its rapid degradation by 26S proteasome under basal conditions.
Non-covalent direct inhibitors, like LH601A, of the Keap1–Nrf2 protein–protein interaction (PPI) bind to the Kelch domain of Keap1 in competition with
Nrf2, thus disturbing the Keap1–Nrf2–Cul3 complex. As a consequence, the released or newly synthesized Nrf2 is free, not subjected to ubiquitination and
proteasomal degradation. The free Nrf2 is then translocated to the nucleus where it binds to ARE and induces the expression of ARE-controlled
cytoprotective antioxidant enzymes like NAD(P)H:quinone oxidoreductase I (NQO1), superoxide dismutase (SOD), glutathione S-transferase (GST),
glutathione peroxidase (GPx), heme-oxygenase-1 (HO-1), glutamate-cysteine ligase (GCL), catalase, and thioredoxin (TRX). These enzymes catalyze the
detoxiﬁcation of reactive oxygen or nitrogen species (ROS and RNS) generated from exposure to carcinogens, environmental toxins, and radiation, and from
such endogenous sources as cellular signaling, metabolic, and inﬂammatory processes. These enzymes more effectively protect the cells and tissues against
oxidative stress than those small molecule antioxidants that directly react with and quench ROS and RNS including vitamins C and E, glutathione (GSH),
and polyphenols.
Direct inhibition of the Keap1–Nrf2 PPI has been shown to upregulate the expression of ARE-controlled cytoprotective oxidative stress response enzymes
and represents a novel approach in the discovery and development of new therapeutic and preventive agents for a number of oxidative stress, inﬂammation,
and aging-related diseases and conditions including cancer, Alzheimer’s disease, Parkinson’s disease, chronic obstructive pulmonary disease (COPD),
asthma, cardiovascular diseases, diabetes and inﬂammatory bowel disease.
